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(54) [Title of the Invention] Transparent thin filia and 
method for production thereof 
(57) [ABSTRACT] 

[Object] To provide a novel transparent thin film 
exhibiting high photocatalyst activity and super 
hydrophilicity as well as high light transparency, and a 
method for producing said transparent thin film without the 
need for a high temperature treatment - 

[Means for Solution] A transparent thin film is produced 
by forming a gel film containing a composite metal oxide or 
hydroxide of a titanium compound and a silicon alkoxide 
from a solution containing a silicon alJcoxide and a 
titanium compound having hydrolizability;. and subjecting 
the gel film to a warm water treatment/ to thereby 
precipitate titania crystallites of anatase-type and/or of 
a crystal phase having a lattice spacing of about 0.7 nm on 
the surface of the thin film. 



(translation of from line 1, column 1/ to line 26, column 2/ 
in page 2) 

[Scope of Patent Claims] 

[Claim 1] A transparent thin film comprising as main 
ingredients a silica and a titania wherein an anatase-type 
titania microcrystal is dispersed highly over the surface 
of the thin film. 

[Claim 2] A transparent thin film comprising as main 
ingredients a silica and a titania wherein a titania 
microcrystal in a crystalline form having a lattice spacing 
of about 0-7 nm is dispersed highly over the surface of the 
thin film, 

[Claim 3] A transparent thin film according to claim 1 or 
2, wherein a superhydrophilicity reflected by a contact 
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angle with water Is 5** or less is exhibited, 
[Claim 4] A transparent thin film according to any one of 
claims 1 to 3, wherein the silica and the titania are 
incorporated in a molar ratio within a range of 
Si02:TiO2=5: 1 to 1:3. 

[Claim 5] A transparent thin film according to any one of 
claims 1 to 4, wherein the silica and the titania are 
incorporated in the molar ratio of SiOa : Ti02=3 : 1 . 

[Claim 6] A transparent thin film according to claim 5^ 
wherein a superhydrophilicity-superhydrophobic pattern 
consisting of a superhydrophilic part and a 
superhydrophobic part is possessed, 

[Claim 7] A method for producing a transparent thin film 
recited in any one of claims 1 to 6, comprising starting 
from a solution of a silicone alkoxide and a hydrolyzable 
titanium compound to form a gel film containing a composite 
metal oxide or hydroxide of the titanium compound and the 
silicon alkoxide followed by bringing into contact with 
water or heated water to precipitate a titania microcrystal 
on the surface of the thin film. 

[Claim 8] The method for producing a transparent , thin film 
according to claim 7 wherein said hydrolyzable titanium 
compound is a titanium alkoxide. 

[Claim 9] The method for producing a transparent thin film 
according to claim 7 or 8 wherein the silicon alkoxide and 
the titanium compound are incorporated in a molar ratio 
within a range of Si02 : Ti02=5 : 1 to 1:3. 

(Claim 10] The method for producing a transparent thin film 
according to claim 7 or 8 wherein the silicon alkoxide and 
the titanium compound are incorporated in the molar ratio 
of Si02:Ti02=3:l- 

[Claim 11] The method for producing a transparent thin film 
according to any one of claims 7 to 10 wherein a 
f luoroalkylsilane is coated on the transparent thin film, 
and irradiated with an ultraviolet light via a photomask to 
form a superhydrophilicity-superhydrophobic pattern on the 
transparent thin film. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to a transparent thin film and a method for 
producing the same. More particularly, the invention 
relates to a novel transparent thin film exhibiting a high 
photocatalytic activity and a superhydrophilicity as well 
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as a method for producing such a transparent thin film at a 

low temperature. 

[0002] 

[Prior Arts and problems thereof] A titania is present 
in any of the three crystalline form, i.e., anatase type, 
rutile type and brookite type and also in an amorphous form, 
among which the anatase type of a titania is known to 
exhibit the highest photocatalytic activity. Also among 
such an anatase type of the titania, a microcrystal having 
a large specific surface area exhibits a photocatalytic 
activity higher than that of a bulk crystal. Accordingly, 
in the field of a photocatalyst, a material containing an 
anatase type titania microcrystal dispersed therein is 
employed for the purpose of the photolysis of an air 
pollutant such as acetaldehyde or nitrogen oxides / the 
photolysis of a water pollutant such as a halide, and the 
disinfecting or antibacterial effect on any hazardous 
microorganism, and its application is also expected. 
[0003] On the other hand/ among methods for producing 
crystalline and amorphous thin films, a sol-gel method is 
exemplified as a most appropriate technology since it is a 
process conducted at a relatively low temperature and 
allows any shape to be formed, 

[0004] However, a thin film prepared by the sol-gel method 
is generally in an amorphous form, and such an amorphous 
thin film should be subjected to a heat treatment at about 
300 to 800°C in order to crystallize it. For example, in 
order to produce an anatase titania microcrystal, the sol- 
gel method is conducted first to prepare an amorphous 
titania thin film, which is then subjected to a heat 
treatment at a temperature as high as 300°C or higher. 
Accordingly, a poorly heat resistant material such as an 
organic polymer has not been able to be employed as a 
support, and the materials for the supports are limited- 
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